Substance P antagonists as a novel intervention for brain edema and raised intracranial pressure.
Increased intracranial pressure (ICP) following acute brain injury requires the accumulation of additional water in the intracranial vault. One source of such water is the vasculature, although the mechanisms associated with control of blood-brain barrier permeability are unclear. We have recently shown that acute brain injury, such as neurotrauma and stroke, results in perivascular accumulation of the neuropeptide, substance P. This accumulation is associated with increased blood-brain barrier permeability and formation of vasogenic edema. Administration of a substance P antagonist targeting the tachykinin NK1 receptor profoundly reduced the increased blood-brain barrier permeability and edema formation, and in small animal models of acute brain injury, improved functional outcome. In a large, ovine model of experimental traumatic brain injury, trauma resulted in a significant increase in ICP. Administration of an NK1 antagonist caused a profound reduction in post--traumatic ICP, with levels returning to normal within 4 h of drug administration. Substance P NK1 antagonists offer a novel therapeutic approach to the treatment of acute brain injury.